97-84017-16 

National  Safety  Council 

Teaching  of  safety  in 
technical  schools  and... 

Chicago 
1918 


yASTER  NEGATIVE  # 


COLUMBIA  UNIVERSITY  LIBRARIES 
PRESERVATION  DIVISION 

BIBLIOGRAPHIC  MICROFORM  TARGET 


ORIGINAL  MATERIAL  AS  FILMED  -  EXISTING  BIBUOGRAPHIC  RECORD 


308' 
Box«53 


I 
I 


1    .  . 


Hationyed^saf  ety  V  couaoll , 

The  teaohing  of  safety  in- technical  school s  and 
unltersltless  a  meiDorah4un  prepared  for  it|e  aid  of 
those  desiring  to  undertake  such  work.  ^Chicago] 

1918.  ■:  , 

26  p*     23  oaia .  ' 


RESTRICTIONS  ON  USE: 


Reptoductions  may  not  be  made  without  pemilssion  from  Columbia  University  Librariet. 


TECHNICAL  MICROFORM  DATA 


FILM  SIZE:  /P/V 


REDUCTION  RATIO:  //>'/ 


IMAGE  PLACEMENT:  lA  IB  HB 


DATE  FILMED:  ^^7-^7 


INITIALS:  fVlA 


TRACKING  #  : 


FILMED  BY  PRESERVATION  RESOURCES,  BETHLEHEM,  PA. 


The  Teaching  of  Safety  in 
Technical  Schools  and 
Universities 


A  Memorandum  Prepared  for 
the  Aid  of  Those  Desirmg  to 
Undertake  Such  Work 


NATIONAL  SAFETY  COUNCIL 
June,  1918 


Tke  address  of  the  National  Safety  Council  is 
Gontmeatal  and  Gommereial  Bank  Building 

Ghieaio.  111. 
The  General  Manager  is  Mr.  W.  H.  Cameron 


The  address  of  the  Amerioan  Mnsenm  of  Safety  is 

14  West  24th  Street 
New  York  City 
The  Director  is  Mr.  A.  H.  Youn^ 


INTRODUGTION 


The  purpose  of  this  pamphlet  may  best  be  stated  by  ex- 
plaining the  situation  that  has  led  up  to  its  publication. 
The  National  Safety  Council  in  its  desire  to  attack  the  safety 
problem  in  the  most  fundamental  way  created  last  year  a 
Committee  on  the  Promotion  of  Safety  Education  in  Tech- 
nical Schools  and  Universities.  At  the  same  time  it  was 
found  that  the  American  Museum  of  Safety  had  planned  a 
campaign  along  much  the  same  lines.  In  order  to  c«itralize 
the  movement,  the  American  Museum  of  Safety  generously 
offered  to  merge  its  own  activities  in  this  field  with  those  of 
the  National  Safety  Council. 

The  Committee  found  a  great  latent  interest  among  uni- 
versities. This  was  toought  into  tangible  form  by  meetings 
of  the  eastern  and  western  universities  held  respectivdy  at 
New  York  on  March  2  and  at  Chicago  on  March  20.  Com- 
mittees were  appointed  at  both  the  eastern  and  western  con- 
f  er^ces  to  cooperate  with  the  <»iginal  committee. 

As  an  outgrowth  of  these  meetings  a  session  on  Safety 
Education  was  arranged  as  part  of  the  program  of  the 
American  Society  of  Mechanical  E^igineers,  at  its  meeting 
at  Worcester,  Massachusetts,  on  June  5 ;  in  connection  witii 
this  there  is  also  to  be  a  meeting  of  the  three  committees. 

As  a  matter  of  information  and  reference  the  member^ 
ship  of  the  Committees  is  herewith  giv^. 

CkMnmittee  of  the  Natkmal  Safety  Ck>uncil : 

Dexter  S.  Kimball.  Dean  of  Sibley  Collene,  Cornell  Univertltj. 

Arthur  H.  Young.  Director,  American  Museum  of  Safety. 
S.  B.  McCormick,  Chancellor.  University  of  Pittsburgh. 

C.  P.  Tolman,  Chairman  Manufacturing  Committee,  National  Lead  Company. 

Albert  W.  Whitney,  Genend  Manager,  NatUmal  Worttmen's  CmftpaoMtSon 
Service  Boratv.  Chatnnu. 

Committee  of  Eastern  Uniycairities  : 

Dexter  S.  Kimball,  Dean  of  Sibley  College,  Cornell  University,  Chairman. 

Professor  George  H.  Follows,  Cam^cie  Institnte  of  TMin<4osar. 

ProfcsMA  JLr  B.  Kmmf^  flii»eriiiltDdMt  otf  ttiops.  Sfceveaa  IngHMtt  ^ 
Tedmolocy. 

Professor  F.  P.  McKibben,  Lehigh  University. 
Protessor  G.  F.  Blessing,  Swarthmore  College. 

Oannittoe  of  Western  Universities : 
G.  H.  Ttimj— fn,  DMUt  of  SdMola  of  Rnaiaeering.  Pwdae  UaiverBity, 

Chairman. 

Professor  John  T.  Falg,  University  of  Cincinnati. 
Professor  J.  A.  Poison,  Michigan  Agricultural  CoUeise. 
Professor  J.  C.  Roberts,  Colorado  School  of  lIlMa. 
Professor  V.  H.  iUaivm^ty  of  rsiisii, 
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This  pamphlet  is  published  for  distribution,  primarily  in 
connection  with  the  Worcester  meeting,  for  the  use  of  uni- 
veraities  and  tedmieid  schools  having  the  inclination  but 
not  the  experience  to  undertake  work  in  safety. 

Before  entering  upon  the  detail  of  this  matter,  a  few 
w<Mnls  should  be  said  with  regard  to  the  safety  problem  and 
the  part  that  the  universities  should  take  in  its  solution. 

The  toll  of  lives  and  limbs  taken  by  accidents  in  this 
country  is  enormous.  In  the  field  of  industry  alone  the 
deaths  in  the  United  States  due  to  accident  are  approxi- 
mately 22,000  a  year  with  a  record  of  at  least  400,000  serious 
injuries  other  than  death.  With  the  great  development  in 
the  use  of  automobiles  and  with  the  increasing  congestion 
in  cities  the  problem  of  public  safety  is  also  becoming  ex- 
tremely serious. 

An  awakening  with  regard  to  the  industrial  acdd^t  sit- 
uation came  coincidentally  with  the  introduction  of  work- 
men's compensation  into  this  country  and  partly  because  of 
it;  the  primary  motive,  however,  was  humanitarian.  The 
movement  in  the  fidid  of  public  safety  is  only  now  in  its 
infancy.  In  both  fields,  however,  although  effective  work 
has  been  done,  it  has  only  scratched  the  surface.  The  pres- 
ent movement  is  an  attempt  to  get  below  the  surface. 

The  safety  problem  is  fundamentally  psychological. 
What  needs  most  to  be  done  is  to  make  men  think  in  terms 
of  safety.  Just  as  the  war  is  introducing  tiie  idea  of  thrift 
into  the  nation  so  the  idea  of  thrift  in  the  saving  of  lives  and 
limbs  must  be  learned.  Safety  must  take  its  place  in  the 
consciousness  of  people  as  part  of  the  program  of  conserva- 
Haskt  and  ecmermiaxm  tm  part  of  the  program  of  efiSdency. 

In  no  way  can  this  result  be  produced  in  industry  more 
effectively  than  by  education  of  the  coming  generation  of 
engineers.  The  oondng  engineer  must  have  as  part  of  his 
point  of  view  an  appreciation  of  the  fact  that  the  work  and 
the  life  of  the  world  must  go  on  under  right  conditions,  not 
merely  conditions  that  will  produce  the  highest  mechanical 
efficien<7,  but  conditi<nis  that  will  produce  tiie  highest  hu^ 
man  and  spiritual  efficiency;  he  must  design  machines  that 
will  not  only  do  their  work  but  that  will  do  their  work 
without  killing  and  maiming.  He  must  come  to  this  point 
of  view  not  only  from  the  side  of  humanity  but  from  the 
side  of  efficiency  as  well. 
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Coincidentally  with  the  «itrance  of  this  country  into  the 
war  the  arsenals  and  navy  yards  (through  the  assistance  of 
the  National  Safety  Council  and  the  American  Museum  of 
Safety),  and  later  the  United  States  Shipping  Board,  were 
put  upon  a  safely  basis  with  wdtdevelqped  safety  organ- 
izations. This  was  not  done  primarily  for  humanitarian  rea^ 
sons ;  it  was  done  for  efficiency.  It  meant  a  saving  in  money, 
greater  production,  fewer  wasted  lives. 

This  seraos  at  first  siesta  bad  time  to  try  and  introduce 
safety  into  the  university  curriculum,  when  the  univondties 
are  pressed  to  the  limit  to  perform  the  tasks  that  are  al- 
ready before  them;  so  it  is,  from  the  stanc^int  of  senti- 
ment alone,  but  from  the  standpoint  of  «&aieaey  tfaem  nevor 
has  been  a  time  when  it  was  so  imperative.  If  to  win  the 
war  it  is  important  that  we  should  save  wheat,  it  is  do»ubly 
important  that  we  should  save  lives. 

In  what  foUowB  tiie  attempt  has  been  made  to  mobilise 
the  resources  that  are  at  the  disposal  of  the  universities. 
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L  SUGGESTIONS  AS  TO  THE  INCORPORATION  OF 
SAFETY  EDUCATION  IN  ENGINEERING 

CURRICULA 

Pot  the  sake  of  sincerity  and  eonststencF*  if  &  university  is  to  take  up 
tiie  teaming  of  safety,  it  should  first,  or  at  least  coincidentally,  make  sore 
tiiat  its  own  shops  and  equipment  are  fai  rii^t  condition.  This  needs  no 
argument.  Later  on  in  this  pamphlet  tills  matter  is  vdSerrod  to  again  and 
suggestions  made  wilii  regard  to  getting  this  work  done. 

Safety  education  for  Ifce  engineer  is  of  two  types;  first,  saMy  ednea^ 
tion  for  the  engineer  in  general,  whatever  may  be  his  field,  and  seecmd, 
safety  education  for  those  who  are  to  enter  the  fidd  of  Safety  Eni^neering. 
Of  these  the  former  is  the  more  important  and  yet  the  danand  and  pPPor* 
tunities  for  trained  specialists  in  safety  is  becoming  very  great. 

Several  points  at  which  safety  education  may  advantageously  be  intro- 
duced into  the  curriculum  are  evident.  Many  universities  give  during  the 
freshman  or  sophomore  years  an  inspirational  course  in  the  problems  of 
engineering  designed  to  give  the  student  a  glimpse  of  the  field  that  is 
before  him.  It  is  evident  that  the  opportunity  should  not  be  lost  to  call 
attention  in  such  a  course,  specifically  and  recurrently,  to  the  importance  of 
eonserving  life  and  limb,  as  part  of  the  problem  of  efficiency. 

A  course  is  now  ccmmion  in  the  senior  year  on  industrial  management, 
in  fact  in  some  universities  the  curriculum  is  so  designed  as  to  make  a 
special  way  for  those  who  expect  to  go  into  the  administrative  side  of  manu- 
fftctnring  or  other  engineering  business.  This  is  par  excellence  the  place 
for  the  inlmdnetion  of  the  idea  of  safety  as  an  element  in  eflaciency- 

Safety  in  a  factory  is  likely  to  be  pot  under  tiie  general  supervision 
of  a  junior  ezeeotive,  sndi  as  tiie  assistant  to  the  president;  safety  work 
is  often  combing  with  work  in  omnecticm  wil2L  emj^oyment,  sanitation, 
etc  The  one  who  holds  a  position  of  tiiis  kind  should  be  thoroughly  pos- 
sessed of  the  importance  of  tiiese  hmnn  eleoMnts  in  oontributuig  to  Oe 

sum  total  of  plant  cffidracy* 

It  is  evident  that  there  should  be  drtailed  safety  woric  in  craneetion 
with  such  courses  as  maddne  design,  baSiding  constmetlon,  electrie  in- 
stallation and  mining.  Sudi  courses  require  work  of  a  highly  tsdmkal 
character.  The  plans  of  the  Natimial  Safety  Goondl  eootemplate  tiie 
preparation  of  syllabi  or  other  aids  in  llie  prooecntiMi  of  this  wmk;  tiheee 
will  be  referred  to  later  in  this  memorandum. 

Some  universities  at  this  time  and  doubtless  many  lat«  will  teire  to 
adapt  their  instruction  to  specific  technical  training  for  the  field  of  Safety 
Engineering.  This  is  already  an  important  field  and  will  be  increasingly 
so  in  the  future.  The  claim  of  this  work  upon  the  universities  is  set  forth 
in  a  paper  by  Mr.  L.  A-  DeBlois  of  E.  I.  duPont  de  Nemours  &  Com- 
pany, presented  at  the  Worcester  meeting  of  the  American  Society  of 
Mechanical  Engineers  and  because  of  its  apposite  character,  included  herein. 
It  is  impossible  on  this  occasion  to  present  any  detailed  suggestions  as  to 
how  such  work  can  best  be  carried  on.  This  is  a  matter,  however,  that 
liie  Qmmittee  has  under  advis^Bient  and  sOTaething  will  be  published  on  it 
later. 

As  a  matter  <rf  record  there  is  given  h^eewith  the  report  adopted  by 
the  Committee  has  mktar  advisonmt  and  something  will  be  published  on  it 
in  New  York  on  Mardi  2, 1918. 
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REPORT  BY  THE  COMMITTEE  OF  EASTERN  UNIVERSITIES 


(1)  We  are  gieatiy  impzeflsed  with  the  hnportance  of  the  safety 
movement  and  approve  raoet  heartily  of  aU  efforts  that  can  be  made  to 
awaken  an  interest  in  this  matter.  We  beUeve  fttrthennote  that  it  is  the 
duty  of  all  engineering  colleges  to  do  what  Hney  can  to  forward  thia  im- 
portant work. 

(2)  We  believe  that  no  permanent  work  can  be  done  by  the  engi- 
neering colleges  in  this  direction  without  active  interest  and  work  on  the 
part  of  the  members  of  their  faculties.  It  is  not  sufficient  to  express 
approval  of  the  movement. 

(3)  We  would  recommend  that  the  Natimial  Safety  Council  prepare 
a  list  of  topics  on  safety  work  and  a  list  of  lecturers  on  this  subject  that 
may  be  available  for  the  use  of  technical  coU^fes. 

(4)  We  would  recommend  further  that  engineering  colleges  select 
not  more  than  three  of  these  topics  to  be  given  at  such  times  as  may  seem 
desirable  during  the  coming  year.  It  is  our  understanding  that  the  National 
Safety  Council  will  send  these  lecturers  free  of  charge  to  such  colleges 
as  may  desire  this  service. 

(5)  We  recommend  also  that  the  attention  of  educators  be  called  to 
the  collection  of  slides,  moving  picture  reels,  exhibits,  Hteratnre  and  bihUog- 
raphies  in  the  possession  of  the  National  Safety  Council  and  the  Amencwa 
Museum  of  Safety  which  can  be  put  at  the  disposal  of  educators  tiaoughout 
the  country.  It  is  felt  that  many  teachers  may  wish  to  buUd  up  this  line 
of  work  to  suit  their  particular  circumstances,  and  these  collections  can  be 
made  of  great  service  to  such  teachers. 

(6)  We  would  reoramnend  that  after  such  initial  steps  as  have  been 
suegested  in  the  foregoing  have  been  taken,  courses  in  safety  work  be 
incorporated  in  the  curriculum  of  all  oagiaeerinc  colleges  so  far  as  this 
may  be  possible  under  esdsting  cwiditions. 

(7)  In  this  connection  also  we  would  recommend  that  col^  sho]^ 
and  laboratories  should  first  be  made  safe.  To  assist  in  f " 

we  would  suggest  that  state  inspectors  be  invited  ^  mspect  «Jlege  Aops 
and  laboratories  as  a  means  of  calling  to  the  attentioo  of  the 
such  glaring  defects  as  may  exist  and  which  would  not  be  pwmitted  in 
commercial  work.  An  inspection  of  this  ^^^^^  would  undorij^ly  gi^ 
safety  work  an  impetus  in  many  institutions.  Mr.  Whitney  Chairmw  of 
the  Safety  Education  Committee,  has  offered  to  secure  the  aid  of  the  State 
inspectors  of  the  various  insurance  companies  that  are  members  of  the 
National  Workmen's  Compensation  Service  Bureau.  Since  these  are 
scattered  over  a  considerable  territory,  it  would  seem  as  though  they  might 
be  very  helj^ul  in  this  work. 

IL  SAFETY  LECTURES 

At  the  Conference  in  New  York  it  was  suggested  that  a  Ust  of  mibjects 
for  safety  lectures  be  prepared  with  the  understanding  that  the  NatioMl 
Safety  Council  would  furnish  speakers  on  these  various  subjects  for  Wtt- 
versities  that  might  desire  to  hold  such  lectures.  It  was  also  recommended 
that  each  university  should  during  the  school  year  provide  for  three  or  four 
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of  these  lectures  by  outside  speakers,  in  the  belief  that  the  inspiration 
was  needed  of  ctmtaet  with  those  who  oeald  speak  with  aia^&toniw  of  tilings 
aetoally  accomplished. 

A  list  of  ei^teai  subjects  is  included  herewith.  These  are  <tf  a  general 
nature  and  such  as  will  preve  of  interest  to  «  stndent  audience.  Technical 
questiims  have  been  avoided.  Und«r  eadi  subject  is  induded  a  list  of 
speaken  who  have  vidunteaced  to  be  <m  call  for  tiie  ddivexy  of  a  limited 
number  of  sadi  lectures  at  uiuversities  and  ocdl^^es. 

It  is  recjuested  tiiat  all  arrangements  for  lectures  be  made  tiirougfa 
the  General  Mansger  of  the  Natitmal  Safety  Ck>undl  and  not  directly  with 
the  speakere,  particularly  since  assignments  must  be  made  largely  on  a 
geographical  basis,  such  as  will  accord  with  the  ctmvemmoe  of  the  speaken; 
in  many  cases  other  speakers  not  already  on  tiiis  list  will  have  to  be 
appealed  to  and  it  is  obvious  that  the  National  Safety  Council  is  best  able 
to  make  the  necessary  arrangements. 

In  all  cases  it  will  be  understood  that  the  speakers  volunteer  their 
services  free  vdth  the  understanding  however  that  all  expenses  are  to  be 
paid  by  universities  unless  otherwise  explicitly  arranged. 

LIST  OF  SUBJECTS  ANP  SPEAKERS 

1.  INDUSTRIAL  CASUALTIES  IN  THE  UNITED  STATES 

LuciAN  W.  Chaney,  statistician.  Bureau  of  Labor  Statistics,  Wash- 
ington, D.  C. 

L.  W.  Hatch,  Chief  Statistician,  New  York  State  Department  of 
Labor,  Albany. 

FBEDE3UCK  L.  HoFPMAN,  Third  Vice  President  and  Statistician, 
Prudential  Insurance  Company  of  America,  Newark. 

Hon.  Royal  Mwgfn^j  Commissimmr  of  Labor  Statistics,  Washing- 
ton,  D.  C. 

E.  B.  SAUiiiHgRS,  Seerelxay,  New  England  Safety  Council,  Fitch- 

2.  HISTORY,  GROWTH  AND  SCOPE  OP  THE  SAFETY  MOVEMENT 

John  R.  Brownell,  Superintendent  of  Safety,  Industrial  Accident 

Commission,  San  Francisco, 
W.  H.  Cameron,  General  Manager,  National  Safety  Council,  Chicago. 
Marcus  A.  Dow,  General  Safety  Agent,  New  York  Central  Lines, 

New  York  City. 

George  F.  Haydon,  General  Manager,  Wisconsin  Compensation  Rat- 
ing and  Inspection  Bureau,  Milwaukee. 

David  Van  Schaack,  Director,  Bureau  of  Inspection  and  Accident 
Prevention,  Aetna  Life  Insurance  Company,  Hartford. 

3.  OUTLINE  OF  ORGANIZATION  FOR  ACCIDENT  PREVENTION 
WORK  IN  INDUSTRIES 

S.  W.  Ashe,  Education  Dqpartnumt,  Gen^nd  Electric  Conqpaiqr* 
I^ttsfi^id,  Mass. 

L.  H.  BUBMEIT,  Assistant  to  Prendent,  Cant^ie  Steel  Ctm^any, 
Pittsburgh. 

RoBEBT  W.  Causwsjl,  CSiairman  Safely  Committeef  nimois  Stesl 
C<mipany,  Chicago. 
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J.  p.  EiB,  Supervisor  of  Safety  and  Labor,  Illinois  Steel  Company, 
Joliet,  111. 

A.  S.  Regula,  Safety  Engineer,  United  States  Navy  Yard,  New  York. 
H.  A.  ScHULTZ,  Sleety  Engineer,  United  States  Shipping  Board, 

Philadelphia, 

B.  J.  Young,  Manager  Department  of  Safety  and  Relief,  Illinois 

Steel  CofflHiMuiyy  Qucago. 

SAFETY  ENGINEERING  AS  APPLIED  TO  PLANS  AND  SPECI- 
FICATIONS FOB  BUILDINGS 

H-  W.  FORSTER,  General  Manager,  Independence  Inspection  Bureau, 

Philadelphia. 

A.  D.  RiSTEEN,  Director  of  Technical  Beeeardh,  Travelers  Insurance 

Company,  Hartford. 
H,  A.  ScHULTZ,  Safety  Engineer,  United  States  Shipping  Board, 

Philadelphia. 

Sidney  J.  Wiluams,  Superintendent,  Accident  Prevention  Depart- 
m^t.  National  Safety  Council,  Chicago. 

SAFETY  FEATURES  TO  BE  INCLUDED  IN  SPECIFICATIONS 
FOB  MECHANICAL  EQUIPMENT 

David  S.  Beyer,  Vice  President,  Liberty  Mutual  Insurance  Company, 

Boston. 

A.  B.  Cole,  Manager  Bureau  of  Safety,  Utitea  Mutual  Compensation 

Insurance  Corporation,  Utica. 

Earl  B,  Morgan,  Chief  Safety  Engineer,  Liberty  Mutual  Insurance 
Company,  Boston. 

C,  P.  TOLMAN,  Chairman  Manufacturing  Committee,  National  Lead 
Company,  New  York  City. 

Sidney  J.  Williams,  Superintendent  Accident  Prevention  Depart- 
ment, National  Safety  Council,  Chicago. 

INCULCATION  OF  HABITS  OF  CAUTION  IN  WORKMEN 

H.  B.  Adams,  Safety  Supervisor,  The  Aurora,  Elgin  and  Chicago 

Railroad  Company,  Aurora,  HL 
M.  E.  Arkills,  Safety  Engineer,  Pullniaii  (kmpBXij,  PuUman,  IlL 
Robert  W.  Campbell,  Chairman,  Central  Safety  Conunittee,  Dlinoia 

Steel  Company,  Chicago. 
L.  A.  DeBlois,  Chief  Safety  Engineer,  EL  L  duPont  de  Nemours 

&  Company,  Wilmington. 
J,  P.  EiB,  Supervisor  of  Safety  and  Labor,  Illinois  Steel  Company, 

Joliet,  111. 

Arthur  T.  Morey,  General  Manager,  Commonwealth  Steel  Company, 
St.  Louis. 

C.  W.  Price,  Field  Secretory,  National  Safety  Council,  Chicago. 

THE  PRINCIPLES  OF  MECHANICAL  SAFEGUAKDING 

W.  P.  Eales,  Assistant  Superintend^Eit,  Enpneaing  and  Inspeetion 

Division,  Travelers  Insurance  Company,  Hartford. 
H.  GuiLBERT,  Manager,  Safety  Department,  Haskdl  ft  Barker,  Inc., 

Michigan  City. 
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Cteo*  P.  Haydon,  General  Manager,  Wisconsin  Compensation  Rating 
and  Inspection  Bureau,  Milwaukee. 

Harold  Mestre,  Consulting  Engineer,  San  Francisco. 

Sidney  J.  Wiluams,  Superintendent,  Accident  Prevention  Depart- 
ment, National  Safety  Council,  Chicago, 

B.  J.  Young,  Manager,  Department  of  Safety  and  fielief,  Illinois 

Steel  Company,  Chicago* 

8.  THE  PRINCIPLES  OP  SAFETY  IN  ELECTRICAL  TRADES. 

S.  W.  Ashe,  Educational  Department,  General  £lectric  Company, 
Pittsfieldy  Mass. 

H.  L.  Gannett,  Safety  Inspector,  Commonwealth  Edison  Company, 
Chicago. 

M.  G.  Lloyd,  Electrical  Engineer,  Bureau  of  Standards,  Washing* 

ton,  D.  C. 

Dana  Pierce,  Vice  Prwidmt^  Underwriters'  lAboratpries,  New 

York  City. 

W.  P.  Strickland,  New  York  &  Queens  Elec^c  Light  &  Poww 
Cm^mff  hcmg  Idand  City. 

9.  THE  CONTROL  OF  NOXIOUS  DUSTS  AND  FUMES 

C.  A»  Booth,  Sales  Manager,  Buffalo  Forge  Company,  Buffalo. 
James  B.  Douglas,  Manager  Claim  Dq^artmrat,  United  Gas  Im- 
provement Company,  Philadelphia. 

F.  R.  Elus,  Startevant  Company,  Boston. 

M.  W«  Fbankun,  Commlting  Enginew,  E.  F*  H<mi^to&  Company, 
Philadelphia* 

Db.  E.  V.  HlUi,  Inspector  in  Qiarge  of  Divite  of  Ventilstion, 

DepartmeM  of  Healtii,  CSiicaco. 
Frbdsbick  L.  Hoffman,  Third  Vice  President  and  Statistician,  Pra* 

dential  Insurance  Cmapany  of  Anmiea,  Newark* 

D.  D.  KiMBAiL^  Richard  D.  Kimball  Company,  New  York  City. 

A.  D.  RisnasN,  Director  of  Technical  Research,  Travelers  Insurance 

Company,  Hartford. 
John  Roach,  Chief  Bureau  of  Hygiene  and  Sanitation,  Department 

of  Labor,  Trenton. 
F.  R.  Still,  America  Blower  Company,  Detroit. 

C.  P.  ToLMAN,  Chairman  Manufacturing  Committee,  National  Lead 
Company,  New  York  City. 

10.  SHOP  HYGIENE  AND  SANITATION 

D&  J.  C.  Bloodgood,  Medical  Department,  Johns  Hopkins  University, 
Baltimore. 

Miss  Lillian  Erskine,  Department  of  Labor,  Trenton. 

Dr.  W.  a.  Evans,  Health  Department,  Chicago  Tribune,  Chicago. 

Dr.  L.  K.  Frankel,  Third  Vice  President,  Metropolitan  Life  Insur- 
ance Company,  New  York  City. 

Db.  E.  R.  Hayhuest,  CoU^  of  Medicine  Ohio  State  University, 
Columbus. 

Hon.  Royal  mbbk¥»^  Qminisaioner  of  Labor  Statistics,  Washin^f- 
ton,  D.  C. 

Db.  L.  A.  SHOinyr,  Chief  SurgMn,  Bethlehem  Steel  Company,  South 
,  BetiddmByPa. 
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FELLOWSHIP  (INDUSTBIAL  BETTEBMENT  ACTIVITIES) 

J.  M.  Eaton,  Assistant  to  the  President,  Lincoln  Motor  Company, 
Detroit. 

Arthur  T.  Morev,  General  Manager,  Commonwealth  Steel  Company, 

St.  Louis. 

C.  A.  Prosser,  Director,  Federal  Board  for  Vocational  Education. 
David  Van  Schaack,  Director,  Bureau  of  Inspection  and  Accident 

Prevention,  Aetna  Life  Insurance  Company,  Hartford. 
A.  H.  YouNO»  Director,  American  Museum  of  Safety,  New  York  Ci^. 

FUNCTIONS  OF  AN  INDUSTRIAL  SURGEON. 

Db.  J.  C.  Blowgow,  Medical  Departmrai,  Johns  Hopkins  University* 
Baltimore 

Lt.  C01.ONEL  L.  H.  CoKNEB,  Medical  Corps,  United  States  Amy» 

Washington,  D.  C. 
Dr.  Thomas  R.  CBoymm,  Director,  Department  of  Sanitati<m  and 

Surgery,  The  Pullman  Company,  Chicago. 
Dr.  F.  E.  Schubmehl,  Works  Physician,  General  Electric  Company, 

West  Lynn,  Mass. 
Dr.  L.  a.  Shoudy,  Chief  Surgeon,  Bethlehem  Steel  Company,  South 

Bethlehem. 

ACCIDENT  PREVENTION  ON  AMERICAN  RAILROADS 

H.  W.  Belnap,  Manager  Safety  Section,  Division  of  Transportation, 
United  States  Railroad  Administration,  Washington,  D.  C. 

Marcus  A.  Dow,  General  Safety  Agent,  New  York  Central  Lines, 
New  York  City. 

Isaiah  Hale,  Safety  Super^risor,  Atchison,  Topeka  &  Santa  Fe  Rail- 
way, Topeka. 

Ralph  C.  Richards,  General  Counselt  Chicago  &  Northwestern  Rail- 
way, Chicago. 

W.  C.  Wilson,  Asaiatant  Director,  American  Mvueoni  of  Safety,  New 
Yoirk  City. 

SAFETY  IN  MINES  AND  MINING 

H.  G.  Davis,  Lehigh  &  Wilkes-Barre  Coal  Company,  Wilkes-Barre, 
Pa. 

Albert  H.  Fay,  United  States  Bureau  of  Mines,  Washington,  D.  C. 

R.  Dawson  Hall,  Associate  Editor,  Coal  Age,  New  York  City. 

D.  J.  Parker,  United  States  Bureau  of  Mines,  Washington,  D.  C. 

Pbopbssor  J.  C.  Roberts,  Department  of  Safety  and  efficiency  Engi- 
neering, Colorado  School  of  Mines,  Golden. 

B.  F*  T1LLSON9  Saperitttenden^  New  J»a^  Zine  CMnpany,  Frank- 
lin, N.  J. 

H.  H.  Wilson,  Director  of  Department  of  Inqpeeticm  and  Safety, 
The  Associated  Companies,  Pittsburgh. 

FIRE  PREVENTION 
Dana  Pnora^  Viee-President,  Undc^rwritera'  Lalmratories,  New  York 
City* 

M.  J.  T.  StswAn,  New  Ywk  Board  of  Five  Underwrite  New  YoA 
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Feankun  H,  WENTWOftTH,  Secretary,  National  Fire  Protection  Asso- 
dation,  Boston. 

Sidney  J.  Williams,  Superintendent  Accident  Pmmition  Depart- 
ment, Nataonal  Safety  Council,  Chicago. 

16.  SAFETY  AND  ALLIED  ACTIVITIES— THEIR  VALUE  AS  AN 

INVESTMENT  AND  AS  A  DETAIL  OF  EFFICIENT  ORGANI- 
ZATION 

H.  W.  FoRSTER,  G^ieral  Manager,  Ind^endenoe  Inapeetioa  Buxeaii, 

Philadelphia. 

D.  R.  Kennedy,  Industrial  Relations  Manager,  Anmiean  bfemia* 

tional  Shipbuilding  Corporation,  Hog  Idaad. 
Harold  Mestre,  Consulting  Engineer,  Sma  Fraadsoo. 

C.  W.  Price,  Field  Secretory,  Natumal  Safety  Coimeil,  CAieago. 

A.  H.  Yqqhq,  Direetor,  American  Muaeum  of  Safety,  Neir  York  City. 

17.  WHAT  A  STUDENT  ENGINEER  SHOULD  LEASN  ABOUT 
SAFETY 

David  S.  Beyer,  Vice-President,  Liberty  Mutual  Insurance  Company, 
Boston. 

D.  R.  Kennedy,  Industrial  Relations  Manager,  American  Intema- 

national  Shipbuilding  Corporation,  Hog  Island. 
Earl  B.  Morgan,  Chief  Safety  Enjpneer,  Liberty  Mutual  Insurance 

Company,  Boston. 
Sidney  J.  Williams,  Superintendent,  Accident  Prevention  D^part^ 

ment»  National  Safety  CounciL 

18.  OCCUPATIONAL  DISEASES 

Db.  Augb  Hamiuon,  United  States  Departmait  of  Labor*  Wadi* 
ington  D.  C. 

D».  Gmmm  H.  Kobb,  Dean  Sdiool  of  Medicine,  Georgetown  Univer* 
81^9  Waahington,  D.  C. 

PUBUC  HSALTH  SomOt,  UNITED  StATBS  GOVEBNMBNT. 

N.  B^The  Pablic  Health  Service  will  detail  a  specialist  to  lec- 
ture on  Occapati<mal  Diseases  in  any  university  following 
the  general  plans  of  Hie  Safety  Education  Committee. 
Dn.  John  W.  Trask,  Surgeon  U.  S.  Public  Health  Service,  Washing- 
ton, D.  C. 

IIL  EXHIBITS 

A  large  amount  of  material  can  now  be  furnished  by  or  through  the 
American  Museum  of  Safety  and  the  National  Safety  Council  for  use  in 
connection  with  lectures  and  courses  on  safety-  This  consists  of  working 
models,  bulletins,  photographs,  drawings,  lantern  slides,  films,  etc 

The  list  of  material  available  is  as  follows: 

FROM  THE  NATIONAL  SAFETY  COUNCIL 
Safely  JtalletiM. 

The  Council  has  prepared  a  number  of  sets  of  cards,  measuring  24 
X  36  inches,  and  bound  with  black  cloth,  upon  which  have  been 

11 


moimted  sample  copies  of  its  poblkatioiiB,  inelnding  the  Tarioos  series 
of  Safety  Bulletins. 

These  Bulletins  will  illustrate  concretely  the  causes  of  accidents  due 
to  the  absence  of  safeguards  and  those  caused  by  lack  of  care  on  the 
part  of  workmen.  The  "Service  Series"  provide  information  for  the 
management  and  engineers  of  the  indostriee  and  desorflM  m^liods  of 
seouiiv  nductioiis  m  aeddents. 

Moving  Picture  Filna. 

Safety  motion  pi^re  films  ^y  an  important  part  in  aeeldent  pre- 
T^rtkn  WQ/A.  The  Gouneil  lends  fibns  dealing  vriOi  industrial  saf ety» 
pnblie  saJefty,  gas  and  eleetrieal  safety,  railroad  safety»  akcdiol,  fire 
prevention*  and  mdk  topics  as  first  aid*  vvelf  are,  and  sindlar  subjects, 
ibccept  in  eertein  special  cases,  there  is  no  diarge  for  the  use  of 
tiiese  films  other  than  payment  of  express  charges. 

The  Council  will  gladly  furnish  on  request  a  pamphlet,  '^Motion  Pic- 
ture Films,"  fully  describing  the  reels. 

Lantern  Slides. 

The  collection  of  lantern  slides  maintained  by  the  Council  deals  with 
many  aspects  of  the  safety  problem.  Sets  of  these  slides,  suited  to 
^pedfic  requiremmts,  vriU  be  lent  on  request,  by  payment  of  trans- 
portation charges.  One  important  set  of  50  dides,  togetiier  with  a 
mimeograi^ed  lecture  U  ralilted,  '^e  National  Safely  Mavement,** 
and  deals  in  lo^cal  seqn«im  witli  every  aspect  of  tiie  accident 
ventton  work. 


FROM  THE  AMERICAN  MUSEUM  OF  SAFETY 

Safeguards  and  Safe  Practices,  experience  of  Bureau  of  Inspection  and 

Accident  Prevention,  Aetna  Life  Insurance  Company,  Hartford, 
Conn. 

Multiplex  diqplay  racks  containing  S2  double-faced  wings  or  frames 
upon  which  are  mounted  approximately  500  photographs,  illustrating 
standard  saf^suards  and  safe  practices  in  cotton  mills»  foundries, 
tanneries,  engine  and  boiler  houses,  metaI-working»  paper  cutting, 
printing,  ivood-WMddng,  and  miscellaneous  opwatkms. 

Model  Engine  Room  (loaned  to  the  Museum  by  the  Bureau  of  Inspection 
and  Accident  Prevention,  Aetna  Life  Insurance  Company). 

This  model,  mounted  on  a  taUe  and  electrically  operated,  illusteates 
the  proper  guarding  of  the  engine,  switdiboard,  motor,  jackndiaft, 
pulleys,  belting,  fly-wheel,  governor  fly-balls  and  other  parts  to  be 
found  in  a  completely  equipped  engine  room. 

Model  Factory  (loaned  to  the  Museum  by  the  Bureau  of  Inspection  and 
Accident  Prevention,  Aetna  Life  Insurance  Campmrh 

This  model  represents  a  mill  building  of  brick  construction,  built  on 
a  scale  of  one  inch  to  a  foot.  It  is  divided  into  two  equal  sections 
by  a  firewall  through  the  roof.  This  makes  two  factories,  each  two 
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8tc»pies  in  hdi^t,  illustrating  and  cratrasting  model  working  condi- 
tions with  those  that  are  unsafe  and  unsanitary. 

Each  factory  represents  a  general  jobbing  shop,  the  upper  floor  show- 
ing a  woodworking  department  and  the  lower,  a  metal-worldng  de- 
partment- All  of  the  little  machines  in  the  two  departments  are  exact 
reproductions  of  the  larger  tools  to  be  found  in  modern  f aetoiiee  and 
workshops. 

Sanitary  Standards  for  Felt  Hatting  Trades. 

This  exhibit  was  prepared  for  the  Museum  by  the  Division  of  Hygiene 
and  Sanitation,  New  Jersey  Department  of  Labor.  A  display  radc 
containing  photographs  with  appropriate  text  descritnng  healtii  has- 
ards  peculiar  to  the  felt  hat  making  indusfeqr,  aa  well  as  apmmred 
designs  for  the  removal  of  daagwena  dust,  fumes,  steun  and  esees- 
sive  heat. 

Industrial  Dust  and  Fume  RemovaL 

Pirepared  by  the  Division  of  Hygiene  and  Sanftation,  New  Jersey 
Depuiment  of  Labor. 

A  display  rack  upon  which  are  mounted  photographs  of  actual  work- 
ing conditions,  blue  prints,  and  text  describing  standard  systems  for 
the  removal  of  dusts  incidental  to  woodworking,  foundry  work,  buff- 
ing, grinding  and  polishing  operations,  and  the  boot  and  shoe  trade; 
fumes  in  metal-working  and  printing  operations,  heat  and  steam  in 
laundries,  etc 

Safety  in  Railroad  Operation. 

Display  rack  of  eight  double-frames  upon  which  are  mounted  photo- 
graphs and  statistical  diagrams,  illustrating  common  causes  of  acdk 
dents  and  contrasting  safe  and  unsafe  practices  in  railroad  opera* 
tion.  From  the  experience  of  the  Chicago  and  North  Western 
Railway  company. 

Safety,  Sanitation  and  Welfare  in  the  Sndting  Industry. 

A  display  rack  of  ten  double-frames  containing  photographs  and 
blue  prints  illustrating  installations  of  safety  devices,  provisions  for 
shop  sanitation  and  health  conservation;  also  facilities  for  recreation, 
education,  and  general  welfare  of  employees  and  their  familiffs.  Ex- 
perience of  the  New  Jersey  Zinc  Company. 

Accident  Prevention  Work  of  the  United  States  Steel  Corporation. 

Display  rack  of  twelve  double-frames,  containing  photographs  illus- 
trating plan  of  safety  organization,  safety  education,  and  standard 
safeguards  for  blast  furnaces,  machine  shops,  cranes,  mills,  engine 
and  boiler  rooms,  mines,  and  transportation  systems. 

Safety  Standards  of  the  Natimal  Wi^nmi*s  Compenaation  Service  Bureau. 

Twenty-two  double^frames  upon  which  are  mounted  original  diagram- 
matic drawings,  used  in  illustrating  the  first  volume  of  "Universal 
Safety  Standards,"  and  showing  the  principles  approved  by  the 
Bureau  for  safeguarding  dangerous  machines  and  conditions  most 
frequently  found  in  machine  shops  and  foundries,  as  well  as  the 
ordinary  hazards  conunon  to  all  industries. 
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Gary  HMpital,  Indiana  Steel  Company. 

Cabinet  (closed  type)  of  fifteen  wing  frames  upon  w)iich  are  mounted 
photographs  of  building  and  equipment  of  the  Indiana  Steel  Company 
(United  States  Steel  Corporation  Subsidiary)  at  Gary,  Indiana. 

Rack  of  Safe  and  Unsafe  Tools. 

Prepared  by  the  Norfolk  and  Western  fiailway. 

This  exhibit  c<mbrast8  dangerous  Imrred''  took  with  tools  whidi  have 
hem  r«forged  and  made  safe  for  nse  of  woricers. 

Safety  in  Copper  Mining. 

Five  frames  of  mounted  photographs,  illustrating  safe  and  nnsaf^ 
praetiees  and  safety  appliances  installed  by  tiie  Anaconda  Copper 
Mining  Company,  Butte,  Montana;  one  panel  of  safely  bulletins  for 
education  of  workers  in  this  plant. 

Protective  Work  Garments. 

Selected  e:diibit  of  heat-resisting  and  other  protective  garments, 
including  coat,  trousers,  leggings,  spats,  gloves  and  mittens;  also 
"Congress'*  shoes  for  foundry  workers;  stout  shoes  for  general  shop 
work  and  insulating  overshoes  for  linemen  and  other  workers  exposed 
to  high  tension  apparatus. 

Nmi»Explosive  Cans  and  Containers. 

"McNutt"  safety  cans  and  containers  for  volatile  liquids  for  use  in 
garages,  motor  boats,  cleaning  and  tailoring  establishments,  rubber 
factories,  and  other  places  where  gasoline  and  benzine  are  used  in 
quantities. 

Factory  Lighting. 

One  frame  of  mounted  photographs,  illustrating  good  lighting  sys- 
tems in  industrial  plants,  prepared  by  the  Nati<mal  Lamp  Works  of 
the  Omeral  Electric  Ccnnpany. 

Safe  Knots,  Bends  and  Hitches. 

Two  panels  upon  wfaidi  are  diown  proper^  constructed  knots,  bends, 
and  hitdbes  in  tape  used  in  hoistincr  vmck;  with  descriptive  text 

A  CeUeetiiA  of  Employee^  Magaateea  and  Plant  Puhlicatiinis. 

Bepfeeentative  collection  of  iralletins  and  magazines  iiuaed  by  varf- 
cms  txmB  and  companies  in  the  intraest  of  thdbr  «tnployees,  indndii^ 
tedinical  instruction  designed  to  aid  tlMm  in  tiidr  propaganda 
for  safety  and  personal  hygiene,  plant  gossip,  atfakftics,  and  pw8<mal 
news  of  interest  to^thebr  fsadlies. 
I  * 

Indnstrial  Safety  and  Health*-fien»al 

Folding  panel  upon  which  will  be  mounted,  upon  request,  selected 
blue  prints,  diagrams,  photographs,  bulletins,  and  other  material, 
illustrating  common  causes  of  accidents,  methods  of  preventing  acci- 
dents, shop  sanitation,  housing  plans,  recreation  and  educational 
facilities,  and  other  measures  designed  to  promote  the  safety,  healtiti 
and  contentment  of  workers  in  various  lines  of  industry. 
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IV.  SELECTED  BIBUOGRAPHY  OF  SAFETY  AND 

ACCIDENT  PREVENTION 

A  bibliography  of  material  sniteble  for  the  nse  of  onivmities  in  initiat- 
ing safety  mrork  is  given  herewith.  No  attanpt  has  been  made  to  ii^Nfe 
tedhnical  ni'«^ttf>y  4*>ftlfag  with  snecial  hasards. 


!•  Thm  General  Subject  of  Safety 


BOOKS 


Ashe»  S.  W.  Organization  in  accident  prev^tion.  New  YorlCt  McGraw- 
Hill,  1917.  130p. 

B^«r,  D.  S.  Industrial  aeddmt  prevention.  Bostcm,  Hoiigiitoa*Mifflin 
Co.,  1916.  421p. 

Nandiard,  R.  H.  Liability  and  compensation  insurance.  New  York, 
Appleton,  1917.  394p. 

Chaaey,  L.  W.  &  Hanna,  H.  S.  Accidents  and  accident  prevention  in  ma- 
chine building.  U.  S.  Bureau  of  Labor  Statistics.  Bulletin  216. 
Washinirton,  1917.  117p. 

Chicago  Public  Safety  Committee.  Things  you  must  know  for  safety. 
Chicago,  Public  Safety  Craosuttee*  10  So.  LaSalle  St.,  1915.  178p. 

Diddnson,  S.  C.  How  to  organize  for  safety.  University  of  Arizona. 
BuTeau  of  Mines.   Bulletin  No.  81.   March  10,  1918.  52p. 

Eaatman,  Crystal.  Work  accidents  and  the  law.  New  York,  Survey  Asso- 
ciates, Inc.,  1916.  Bussell  Sage  Foundation.  The  Pittsburgh  Survey. 
335p. 

BM^ffftii,  D.  M.  The  world  movement  for  industrial  safety.  Live  articles 
on  accident  prevention*  v.  4,  p.  107-119.  New  York,  Weekly  Under- 
writer, 1916. 

Lescohier,  D.  D.  Industrial  accidents  and  employers'  liability  in  Minnesota. 

Being  part  II  of  the  12th  Biennial  Report  of  the  Bureau  of  Labor, 
Industries  and  Commwee  of  the  State  of  Minnesota,  1909-10.  p. 
125-324. 

live  Articles  on  Acddent  Preventton.  New  Yoxk,  Weekly  Undwwriter, 
1912-17.  5toL 

National  Safety  Council.    Proceedingrs.    lst-6th  Con«n:ess,  1912-17.  Chi- 
.  .     cagOy  National  Safety  Council.    6  vol. 

New  York  State  Industrial  Commission.  Proceedings  of  the  fint  indus- 
trial safety  .congress.  Albany,  1916.  236p. 

New  York  State  Industrial  ComnlsfeloB.  Pxoceedings  <tf  tibe  second  indus- 
trial saf^  eoi^Tess.  Albray^  1917.  -292p.  .       ,  . 

New  York  State  University,  Safety  first  for  vocational  schools;  prepared 
by  L.  A.  Wilson.   Albany,  Education  Dept.,  1916.  89p. 

Price^  6,  M.  The  modem  factory;  safety,  sanitatum  and  wdfaze.  New 
.  YMk,  Wiley,  1914.  6Up.  

Sdbwartz,  von.  Fire  and  explosion  risk:  trans,  from  the  German  revised  by 
C.  T.  C.  Salter,  London,  Griffin,  1917.  357p. 
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The  Technograph.  Vol.  29,  No.  2,  Jan.,  1915.  (Safety  number.)  Univer- 
sity of  IlUxiois.  Qiuuterly  publication  of  the  Enginftming  Socie- 
ties. 75p. 

Teiauiii,  W.  H.,  &  Kendall,  L.  B.   Safety  methods  for  prev«iting  occupa- 
tional and  other  aeeidmts  and  dieeaaee.   Mew  YoHc,  Harpw, 
422p« 

Tkavden  Insaraace  Company.  The  employee  and  accident  prevention;  a 
practical  manual  for  the  vroAer.  Hartford,  Conn^  Traveleni  In- 
annoiee  Ok,  1914. 

Travelers  Insurance  Company.  Foremen  and  accident  prevention.  1914. 
80p. 

Travelers  Insurance  Company.  Organization  in  safety  w<Hrfc.  1914.  lip. 
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AND  TECHNICAL  SCHOOLS 


Annual  National  Safety  Council  Confess  Proceedings  (1914,  332  pp  • 
1915,  771  pp.;  1916,  1541  pp.;  1917,  1549  pp.). 

Pamphlets: 

1.  The  Progress  and  Possibilities  of  Accident  Prevention  Work.  Mar- 
eua  A.  Dow,  General  Safety  Agent  of  the  New  York  Central  Lines, 

2.  The  Ideal  Industry  from  the  Standpoint  of  Health  and  l^rty.  Or. 
C  G.  Fanmm,  Chief  Snxseon,  Avwy  Company,  Peoria,  Illinois. 

3.  The  Human  Side  of  Industry  or  the  Scope  of  an  Employee's  Service 
Department.  Dr.  Otto  P.  Geier,  Director,  Employees'  Service  Deparbnent, 
Cincinnati  Milling  Machine  Company,  Cincinnati,  Ohio.  ' 

4.  Developmeats  of  the  Safety  Idea.  ChanceUor  S.  B.  McCormick, 
University  of  Pittsbni^h,  Pittsburgh,  Pennsylvania. 

5.  Organized  Accident  Prevention.  Field  Seeretary  Price  of  the 
National  Safety  CoundL 

«.  Fundamental  Principles  ot  Safeguarding.  Robert  J.  Young,  Man- 
ager of  the  Safety  and  Belief  Department  of  the  Illinois  Steel  Company, 
Chicago,  Illinois. 

7.  How  to  Organize  for  Safety.  Prepared  by  the  National  Safety 
CoandL 

8.  How  to  Organize  for  Safety.  Field  Seeretary,  C.  W.  Price,  of  the 
National  Safety  CounciL 

9.  Safe  Practices  Pamphlets.   National  Safety  Council. 
Bulletins: 

Selected  Service  Series  Bulletins.    National  Safety  Council. 

Some  of  the  subjects  treated  in  these  bulletins  are;  How  to  start  a 
safety  campaign.  How  to  secure  and  retain  interest  in  safety.  Planning 
safety  inspection  work.  Workmen's  inspectitm  committees,  Duties  of  safety 
inspectors,  Selecti«m  of  safely  committee  membns,  Beport  forms  for  shop 
committees,  Saf^  rule  books,  Safety  bulletin  boards.  Suggestion  boxes, 
Aeddent  statistics.  Books  on  accid^t  prevention. 

VL  A  SYLLABUS  OF  COURSES  ON  SAFETY 

One  of  the  most  important  things  that  is  to  be  dime  today  in  the 
safety  field  is  the  preparation  of  detailed  syllabi  for  the  various  courses.  It 
is  the  hope  of  the  Conunittee  that  sometiiing  substantial  can  be  accom- 
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plished  along  this  line  in  time  for  use  at  the  opening  of  the  next  school 
year.    Further  announcements  will  be  made  during  the  summer. 

Attention  is  called  to  a  course  of  lectures  that  has  been  prepared  by 
the  New  England  Safety  Council  (a  branch  of  the  National  Safety  Council) 
for  the  Musadiusetts  State  Board  of  Education.  This  will  be  ready  by 
Septraiber  first;  it  is  mme  fully  Imted  in  the  bOMSograi^y. 

VII.  SAFE  PRACTICES  PAMPHLET  ON  SAFEGUARDING 

UNIVERSITY  SHOPS 

It  is  the  present  purpose  of  the  Craimittee  to  issue  a  special  Safe 
Practices  Bulletin  on  the  safeguarding  of  university  shops.   If  this  should 

prove  unnecessary  or  impracticable  some  compendium  of  references  to  exist- 
ing sources  will  be  prepared;  in  any  case  something  will  be  ready  for  dis- 
tribution at  the  beginning  of  the  next  school  year. 

VUL  INSPECTION  OF  UNIVERSITY  SHOPS 

The  National  Safety  Council  volunteers  its  assistance  in  securing  ex* 

perts  qualified  to  make  safety  inspections  of  university  shops.  Applications 
should  be  made  to  the  General  Manager.  He  will  undoubtedly  in  all  cases 
be  able  to  secure  volunteers  for  this  work  at  no  cost  to  the  universities  be- 
yond travelling  expenses. 

IX.  MEMBERSHIP  IN  THE  NATIONAL  SAFETY  COUNCIL 
AND  IN  THE  AMERICAN  MUSEUM  OF  SAFETY 

While  the  work  that  has  been  undertaken  by  the  Safety  Education  Com- 
mittee is  in  no  sense  a  campaign  for  membership,  advantage  should  be 
taken  of  this  opportunity,  as  a  matter  of  interest  to  the  universities,  to 
present  the  benefits  to  be  had  from  membership  in  both  the  National  Safety 
Council  and  the  American  Museum  of  Safety. 

The  National  Safety  Council,  Continental  &  Commercial  Bank  Building, 
Chicago,  Illinois,  founded  in  1912,  now  has  over  3,500  members  representing 
at  least  6,000/KM>  workers.  M«nbership  in  the  Natiimal  Safety  Council  for 
achoi^  and  universifcies  costs  $15  per  year.  Hie  service  f mmiriied 
includes  two  sets  of  ^ree  shcqp  bulletias  and  one  eaceentive  boUet&i  eadi 
week,  one  Safe  Practices  pamphlet  and  one  News  Letter  eadi  numth,  tiie 
lending  of  films  and  lantern  slides,  unlimited  use  of  the  informati«m  bureau 
and  a  copy  each  year  of  tiie  Annual  Proceedings,  last  year  a  book  of  1,549 
pages.  The  General  Manager  will  be  glad  to  give  further  information  upon 
request. 

The  American  Museum  of  Safety,  14  West  24th  Street,  New  York  City, 
has  maintained  for  a  number  of  years  a  permanent  educational  exhibition 
of  approved  safety  and  sanitary  appliances.  The  Museum's  resources  include 
an  inquiry  and  research  service,  lectures  and  traveling  exhibits  illustrating 
various  phases  of  accident  prevention  and  health  conservation,  as  well  as  a 
monthly  bulletin,  "Safety,"  which  is  a  technical,  non-conuuercial  review  of 
mpprored  safety  devices  and  methods,  and  of  the  progress  of  the  safety 
movemoit.  in  varyhig  decrees,  the  services  of  the  Museum  are  free  to 
membws  in  the  foUowmg  dasses:  Associate,  Aeti:v^  Commmeial  and  la^ 
dustrial,  the  dues  rsmeimr  txom  $5.00  to  $100^  pw  ranunu 
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THE  SAFETY  ENGINEER* 

By  L.  A.  DeBloifl 
(Safety  Engineer,  E.  I.  dnPont  de  Nemours  &  Company) 

Seven  years  ago  the  writer,  in  the  interests  of  reducing  the  number 
and  severity  of  the  industrial  accidents  occurring  on  the  plants  of  the  doFdnt 
Company,  visited  the  Gary  plant  of  the  Illinois  Steel  Cknnpany,  The  United 
States  Steel  Corporation,  of  which  it  was  a  snbsidiary,  had  even  ^en 
established  an  enviable  reputation  for  its  work  in  accident  prevention.  Hie 
report  of  this  visit,  which  is  a  very  painful  one  for  the  writer  to  read, 
briefly  disposed  of  the  subject  by  stating  timt  accomplishments  at  Gary 
eouM  be  roughly  divided  into  two  classes:— mechanical  safeguarding,  which 
was  eiarcellent,  and  safety  advertising,  which  the  writer  believed  was  under- 
taken to  convince  the  general  public  that  the  steel  industry  with  a  reputa- 
tion for  innumerable  serious  accidents  was  not  as  black  as  it  had  been 
painted.  ,  ^: 

'  it 

As  I  reflect  on  these  earlier  impressions  and  realize  that  over  a  y«r 
passed  before  I  fully  appreciated  the  injustice  I  had  done  the  work  at 
Gary,  I  wonder  how  many  engineers  and  executives  stiU  thi«k  today  as  I 
'  thought  thenr— that  safety  enginewing  is  merely  a  matter  of  safeguarding 
and  advertisement.  Yet,  if  I  were  asked  for  an  opinion  I  would  say  with* 
out  hesitation  tiiat  the  for»tian  and  sldlled  laborer  in  our  modem  indus- 
tries rajoy  a  somewhat  clearer  conception  of  and  entertain  a  more  cor* 
dial  feeling  toward  the  safety  movement  than  many  engineers  and  execu- 
tives. It  is  partly  for  this  reason  that  I  am  anxious  today  to  persuade  those 
who  have  heretofore  considered  the  "safety  first"  movement  as  a  "fad"  or  a 
"frill"  that  safety  engineering  is  true  engineering,  that  freedom  from  acci- 
dent hazards  should  be  a  fundamental  requisite  in  the  design  of  structures 
and  machines  and  a  rigid  necessity  in  plant  operation  and  that  the  greatest 
obstacle  in  the  path  of  such  attainment  exists  in  a  certain  apathy  to  the 
safety  movement  among  engineers  in  general  and  in  a  very  definite  and 
lamentable  scarcity  of  trained  safety  engineers  technically  fitted  to  carry 
forward  the  work. 

Let  us  attempt  to  define  the  field  of  the  safety  engineer's  activities. 
His  goal  is  of  course  the  reduction  or  elimination  of  accidents.  Analysis 
of  industrial  accidents  shows  that  from  15  per  cent,  to  25  per  cent,  are  un- 
avoidable. In  the  duPont  Company,  which  I  am  happy  to  represent,  these 
cases  are  those  which  we  attribute  to  "Risk  of  Employment,"  ''Unknown 
Physical  Deficiency"  and  "Act  of  God"  and  may  be  passed  by  with  the 
brief  statement  that  its  number  is  gradually  decreasing  as  the  general 
knowledge  of  accident  prevention  broadens.  Of  the  remainder,  or  "avoid- 
able" accidents^  between  10  per  cent,  and  20  per  cent,  are  caused  by  unsafe 
mechanical  or  structural  conditions  and  are  therefore  possible  of  correction. 
This  leaves  80  per  cent,  to  90  per  cent,  attributable  to  human  defects*  that 
is,  to  the  shortcomings  of  the  individual — ^to  ignorance*  cardesmess,  irre- 
sponsibility, indiffoence,  disobedimee*  recklessness,  horse-play  and  inex- 
perience 1^  the  injured  or  feUownmiployee— and  to  defects  such  as  la^  of 
proper  supervision,  discipline,  etc*,  in  the  organisation. 

*A  paper  read  at  the  spring  meeting  of  the  A.  S.  M.  Worcester* 
Mass.,  June  5,  1918. 

22 


Obviously,  the  safety  engineer  may  not  confine  his  attentions  solely  to 
the  elimination  of  those  accidents  for  which  his  employer  or  company 
could  be  judged  responsible  under  the  common  law  of  master  and  servant — 
he  seeks  to  eliminate  all  accidents  regardless  of  responsibility.  Each 
accident  is  an  interruption  to  output,  a  needless  expense,  a  cause  of  suffer- 
ing, and  a  drain  on  the  resources  of  the  community  and  of  the  country  at 
large.  In  1916  there  were  approximately  22,000  persons  killed  in  industrial 
accidents  in  this  country  alone  and  500,000  injured  to  the  extent  of  losing 
over  four  weeks  from  wodc  Such  wastage  of  man-poww  and  production 
is  in  the  aggregate  enormons  and  constittttes  a  monetary  loss  of  smons 
looportions.  Unfortonately,  its  dollars-andf-cents  equivalent  cannot  be 
readily  estimated.  Wodonra's  eraipeasation  acts,  vi^uch  have  largdy  m- 
dered  unnecessary  recourse  to  suits  at  common  law,  practically  ignore  the 
question  of  irelative  responsibili^  and  place  approximately  one-half  the 
burden  of  accident  compensation  for  all  accidents  on  the  shouldws  of  the 
employer.  In  establishing  a  rate  of  compensation,  however,  these  acts 
make  no  attempt  to  evaluate  life  and  limb  but,  based  somewhat  on  the 
average  net  judgments  for  damages  in  suits  at  common  law,  aim  rather 
to  fix  on  the  industries  a  fair  proportion  of  the  financial  burden.  It  is  not 
reasonable,  therefore,  to  assume  that  the  cost  of  accidents  to  the  people 
of  any  state  is  represented  by  the  total  annual  payments  for  compensation. 
Losses  incident  to  injury  or  death  are  in  one  sense  no  more  compensatable 
than  losses  by  fire  are  ^'covered"  by  insurance.  In  both  cases  there  has 
beoot  withdrawn  from  the  nation's  reservoir  man-power,  or  propwty  repr^ 
senting  man-power,  which  can  never  be  replaced. 

A  remarkable  thing  about  the  preceding  ana^ia  of  industrial  acci- 
dents is  that  it  se^ns  to  apply  equally  wdl  to  any  industry.  The  dnFMit 
Company,  for  instance,  which  is  engaged  in  tiie  manufacture  of  the  moat 
dang^us  materials  used  in  both  industry  and  war^— e^losives,  ammtmi- 
tion  and  strong  acids — discovers  about  tiie  same  assignment  of  responsi- 
bility for  accidents  as  does  the  cement  industry.  Mining,  railroads,  and 
other  industries  have  the  same  experience.  Moreover,  the  non-fatal  and 
fatal  accident  rate  on  the  duPont  Company's  plants  does  not  itself  differ 
greatly  from  the  rates  of  other  and  so-called  "non-hazardous"  industries. 
Both  premises  lead  us  directly  to  the  logical,  though  somewhat  surprising, 
conclusion  that  neither  the  nature  of  the  industry  nor  the  character  of  the 
materials  produced  or  handled  has  as  much  effect  on  the  cause,  frequency 
and  severity  of  accidents  as  the  safe  design  and  equipment  of  plants,  the 
provision  of  a  proper  organization  and  constant  supervision  and  the  ednea- 
tion  of  the  working  force  into  habits  of  caution  and  careful  practices. 

Have  we  not  in  this  way  defined  the  field  of  the  safety  engineer's 
activities  and  accredited  him  to  all  the  provinces  of  design,  equipment, 
organization,  supervkion  and  edocation?  His  influence  must  surdy  spmd 
into  each  of  ahem  if  consistent  aeddent  prevention  is  to  be  attained.  But 
in  reality  they  cover  practically  the  whole  vast  territory  of  industrial 
projection,  construction  and  operation. 

There  may  be  some  who  would  at  first  object  radically  to  the  intrusion 
of  the  safety  engineer's  ideas  into  all  these  matters,  especially  since,  as 
the  exponent  of  "safety  first,"  he  is  sometimes  accused  of  interference  with 
production.  Let  us  examine  it  from  the  practical  side.  In  the  design  of 
structures  no  engineer  neglects  the  ^'safety  factor" — it  has  become  one  of 
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fhe  tools  of  his  trade— but  "who  has  not  encountered  stain  poorly  de- 
signed, or  probably  not  designed  at  all — ^left  to  the  experience  of  the  car- 
pCTter— the  hand-rails  of  which,  put  there  for  emergency,  must  be  used 
continuously  if  an  accident  is  to  be  avoided?  We  are  all  acquainted  with 
new  plants  where  aisles  are  dangerously  narrow,  where  therei  is  insufficient 
head-room,  where  machinery  is  inaccessible  for  repairs  and  valves  for 
manipulation  or  repacking.  The  safety  engineer  who  sees  these  conditions 
and  recognizes  that  accidents  will  inevitably  occur  may  be  met  with  the 
objection  that  they  have  not  yet  caused  accidents  and  that  expensive 
alterations  are  not  justified  and  would  hold  up  operations.  These  matters 
could  have  been  corrected  at  leas  CKxpense  in  the  original  design  and  prob- 
ably would  have  been,  had  anyone  nith  eaEpnienoe  ecou^dend  them  tsm 
tiiis  ai^le. 

As  for  equipment  fhero  an  types  of  machine  tools  that  are  dugerous 
and  oth^  that  are  less  so  and  equals  ^Bd^t— the  ^lindrieal  head 
jdnteri  for  instance— and  thexe  is  machinery  tiiat  could  have  been  better 
safeguarded  by  the  manufacturer  if  complete  guarding  had  been  specified 
or  if  the  pressure  of  demand  by  the  trade  had  forced  him  to  recognize  that 
he  must  supply  adequate  guards  or  suffer  through  unequal  competition. 

In  the  field  of  general  mechanical  safeguarding  there  has  been  marked 
progress  in  recent  years  and  some  excellent  "standards"  have  been  formu- 
lated, among  them  those  of  the  A.  S.  M.  E.  But  the  more  difficult  prob- 
lems encountered  are  those  arising  from  local  application  and  arrangement 
of  machinery,  often  peculiar  to  the  industry  in  question,  and  others  due 
to  conditions  abnormal  to  regular  operation.  As  a  fundamental,  we  may 
as  well  admit  that  no  machinery  can  be  made  "fool-proof"  in  its  regular 
operation  and  we  must  furthermore  admit  that  conditions  occur  during 
adjustment,  oiling,  cleaning,  repairs,  replacement,  etc.,  under  which 
''standard"  safeguards  may  be  useless  or  even  introduce  hazard.  Evidratly 
the  solution  of  the  problem  of  how  to  make  the  equipment  as  safe  as 
possible  under  all  conditions  cannot  be  readied  Uoongh  mere  general 
acquaintance  with  machinery  of  the  class  in  quMtion,  nor  by  a  casual 
inspection  of  the  plant  in  normal  operation — it  will  yield  only  to  analysis 
after  a  painstaking  study  of  all  phases  of  operation  and  of  conditions  such 
as  poor  lighting,  inaccessibility  and  congestion  which  are  contributory  to 
accident. 

I  have  already  stated  that  the  majority  of  accidents  are  due  to  the 
shortcomings  of  human  nature,  to  personal  tendencies  and  traits  in  the 
individuals  liable  to  injury  and  to  deficiencies  in  the  organization  which 
employs,  instructs,  holds  in  restraint  and  disciplines  them.  Here  the  safety 
engineer  is  upon  different  ground  and  must  employ  his  knowledge  of 
psychol<^  and  the  principles  of  industrial  organization.  Diplomacy,  per- 
sevwance  and  tact  will  be  his  greatest  aides — and  patience  at  the  slow 
response  to  his  insistent  efforts  to  change  the  mental  viewpoint.  But 
there  is  in  this  branch  of  the  work  a  principle  so  important  that  its  neglect 
will  bring  failure  in  place  of  success.  It  is  a  clear  recognition  of  the  fact 
that  the  safety  engineer  can  no  more  effect  graeral  accident  reduction  by 
his  own  direct  efforts  alone  than  the  doctor  can  by  curing  the  sick  make 
a  healthy  community. 

Perhaps  a  brief  consideration  of  tiiis  point  will  be  illuminating.  In 
any  process  there  are  thousands  of  combinations  of  circumstances  which 
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will  produce  accidents — many  more  than  can  be  foreseen  or  anticipated  by 
the  issuance  of  specific  instructions.  Through  general  education  we  may 
awaken  a  sense  of  personal  responsibility  in  the  man  and  emphasize  that 
it  is  necessary  to  'i>e  careful,'^  but  this  injunction  is  of  little  value  if  the 
actual  presence  of  danger  is  not  realized*  Failing  these,  we  must  rely  on 
the  detection  of  dangerous  practices  among  the  men.  The  safety  inspector 
or  safety  ^igineer  should  be  able  to  tell  if  a  certain  practice  is  dangerous 
when  he  sees  it^  but  he  cannot  watdi  all  the  practices  of  a  thousand  work- 
ing men  or  even  a  hundred.  The  one  class  of  men  who  can  perform  this 
function  most  efficiently  is  the  foremen,  but  someone  must  instruct  the 
foremen  as  to  what  is  dangerous.  This  is  the  function  of  the  safety 
engineer  or  inspector.  However,  an  executive  authority  immediately  above 
the  foremen  must  first  convince  him  and  continue  to  convince  him  that  he 
is  required  to  properly  supervise  for  safety.  The  plant  manager  must 
place  himself  clearly  on  record  to  the  effect  that  safety  is  as  important 
in  the  day's  work  as  production  or  quality,  for  it  is  from  him  that  the 
organization  takes  its  tone.  From  the  directing  officials  of  the  company 
must  come  moral  and  financial  support.  Thus  the  whole  organization  is 
involved.  All  must  "work  for  safety"  with  the  safety  engineer  in  the 
position  of  technical  adviser  and  the  source  of  the  inspiration  that  is 
necessary  to  an  enthusiastic  promotion  of  the  work. 

I  trust  that  in  the  foregoing  I  have  shown  you  that  safety  engineering 
with  its  interests  in  design,  equipment,  organization,  supervision  and  edu- 
cation should  have  a  place  in  every  fidd  of  industrial  enterprise  and  that 
it  bears  as  well  a  very  definite  and  important  relation  to  all  other  branches 

of  engineering.  This  relation  is  so  close  and  its  need  so  urgent  that  I  am 
convinced  that  some  instruction  in  the  fundamentals  of  safety  engineering 
should  be  given  a  place  in  the  training  of  every  young  engineer.  He 
should  be  taught  to  think  in  terms  of  safety  as  he  now  thinks  in  terms  of 
efficiency.  Conservation  of  life  should  surely  not  be  rated  below  the  con- 
servation of  energy.  Yet  few  of  our  technical  schools  and  universities 
offer  instructions  in  this  subject  and  the  graduates  go  out  to  their  pro- 
fession with  only  vague  surmises  on  "what  all  this  talk  on  safety  is 
about."  Shall  we  leave  it  to  them  to  learn  that  pioneering,  where  hazards 
must  be  accepted,  is  not  synonymous  with  progress,  where  life  and  man- 
power must  be  conserved? 

Hieoretically  any  large  organizatiion  should  recognize  the  necessity 
for  intelligent  safety  engineering  and  seek  a  competrat  safety  ^^neer, 
but  in  many  instances  in  the  past  the  history  of  the  case  has  been  reversed 

 the  doctor  has  sought  the  patient  and  convinced  him  that  he  was  sick. 

"Old-fashioned"  doctors,  "common  sense"  doctors  and  "practical"  doctors 
were  once  in  vogue  and  enjoyed  large  practices  but  today  we  recognize 
the  value  and  necessity  of  technical  training  in  most  professions.  Yet  in 
that  of  safety  engineering  a  great  weakness  exists.  We  have  "safety  in- 
spectors" by  the  hundred*  but  scarce,  indeed,  are  safety  engineers,  tech- 
nically trained  and  experienced  men  who  are  capable  of  studying  an 
industry  or  process  from  all  its  angles  and  of  making  constructive  recom- 
mendations for  changes  in  design  and  operation  which  strike  to  the  root 
of  the  unnecessary  accident  eviL  Today,  at  the  time  of  writing,  Ihe 
supply  is  practically  exhausted  and  there  are  well  paid  positions  open  for 
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th«m  IB  Govenunent  Arsenals  and  Navy  Yards,  in  the  Emergency  Fleet 
Ck>rporation  and  in  many  of  the  liorgw  industries. 

I  do  not  wish  to  be  nndcratood  as  underrating  the  safety  inspector. 
There  are  many  among  th«n  who  are  sttccessfolly  filling  worthy  and 
responsible  positions.  There  are  many  more  who  bewf  about  the  same 
relation  to  the  safety  enginew  as  the  **stationary  engineer"  dk>es  to  the 
mechanical  engineer.  Many  are  capable  of  making  thoroi^rh  inspections 
and  recommending  standard  safeguards  but  are  debarred  by  penKmal 
limitations  from  going  very  much  further.  Yet  on  many  plants  nothing 
further  is  demanded.  "We  have  a  Safety  Inspector  and  a  Safety  Com- 
mittees—the Safety  Inspector  is  of  the  "practical"  type  and  the  Safety 
Committee  is  recruited  from  men  in  the  shop  who  by  some  strange  meta- 
morphosis are  expected  to  become  suddenly  expert  in  detecting  hazards 
previously  unrecognized.  The  real  truth  of  the  matter  is  that  the  Safety 
Committee  proves  very  useful  in  detecting  obvious  conditions  that  the 
foranen  and  management  ought  to  have  observed  and  had  remedied  long 
ago,  though  quite  iroldentally  the  experience  gamed  by  the  committeemen 
is  good  for  them  and  opns  thehr  ^es  to  maiqr  common  hazards.  As  for 
the  ''praetical''  inspector,  he  is  useful  and  may  be  valuable,  but  he  »  iu  no 
soise  an  engineer. 

The  National  Safety  Council  is  the  representative  organisation  of  the 
country  dealing  with  safety.  Since  its  foundation  in  1912,  its  activities 
have  extended  until  its  membership  now  leprescnts  the  employers  of  over 
6,000,000  men.  The  safety  of  this  vast  army  of  workers  should  be  in  tiie 
hands  of  trained  men  but  there  are  few  to  fill  the  vacancies  that  exist 
today  and  the  new  positions  that  will  be  created  tomorrow.  It  is  not  right 
that  the  onward  march  of  the  safety  movement  should  be  halted  to  permit 
its  officers  to  be  recruited  and  trained. 

If  there  was  ever  need  for  a  national  campaign  to  reduce  death  and 
disablement  from  industrial  accidents  that  need  is  today.  They  tell  us 
tiiat  at  least  three  workers  are  necessary  at  home  to  supply  one  man  at 
itm  front.  By  workers  is  meant  producers— not  hospital  patients— and 
tibe  war  will  bring  us  «tiough  reconstruction  problems  in  the  employment 
of  war  eripples  and  r^nmed  s^Miors  without  the  problem  of  employing 
the  many  men  crippled  in  our  industries.  Let  us  realize  then  that  "safety" 
is  not  child's  play,  not  a  matter  for  "practical^  men,  not  a  passing 
but  real  work  for  real  mgineers  and  that  the  socsier  we  accept  this  view- 
point and  shed  our  coats  to  tiie  undertakhig  Oie  less  cause  shaU  we  have, 
when  light  comes,  to  r^rret  the  days  of  complacent  biaction. 

Wihnington,  Del.,  May  15,  1918. 
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